Compost mineralization study under controlled conditions is a way to predict the compost behavior in the soil. It permits to know how much compost to bring to the soil to ensure a good amendment and how long the compost will last in the soil. Six composts obtained from agro-food waste are incubated under controlled conditions in order to follow the carbon mineralization. Soil-compost mixtures (100:1) are incubated at 2/3 of soil moisture capacity for 75 days and under ambient temperature (30 °C). The soil-compost mixtures released and during 75 days and15.96 to 27.52 mg of C-CO 2 , versus 4.89 mg for the control without compost. This correspond to the carbon potentially mineralizable varing between 25 and 46% of the total organic carbon. The pH of composts and their C/N ratio have effected carbon mineralization.
INTROdUCTION
Compost is an organic amendment that improves the physical and chemical properties of the soil 1 and increases soil biodiversity, because of its microbial flora 2 . Despite these beneficial effects of compost, its use under certain conditions can pose some problems to the soil-plant system.
The mineralization of organic matter in the soil leads to its degradation under favorable conditions of temperature, humidity and pH resulting in the release of minerals (NH 4 + , K + Ca 2+ , Mg 2+ ) essential plants. The study of the mineralization of the compost in the controlled conditions can predict the behavior of the compost in the soil, the quantity useful to a good amendment and the duration of its effect in the soil.
Incubation of compost under controlled conditions and field trial are two complementary methods of studying the effects of compost in the soil often used. In controlled conditions, the incubation consists in mixing the compost with a soil of known characteristics, in a closed enclosure (generally a jar) so as to follow the mineralization of carbon or organic nitrogen. The jars thus formed are kept in the dark and under precise temperature and humidity conditions for a variable duration. Many temperatures are used by authors, 25 °C by Huang 3 , and 30 °C by Cambardella 4 . Moisture content varies between 50% and 75% of soil water holding capacity 1, 5, 6 . Incubation in controlled conditions can be a modeling prior to spreading over larger areas. Mathematical models are used to describe the kinetics of carbon mineralization during incubation 7 .
As for the field trial, it allows to know the influence of a contribution of organic matter in the form of compost on the structure of a soil.
This work aims to determine the labile fractions of organic matter and the degradation rates of six compost made from agro-food waste.
MATERIAL ANd METHOdS

Material
Composts used, obtained from the composting of agro-food waste, were characterized using the parameters mentioned in Table 1 .
The soil used for this study is taken from the agro-educational farm in the Agronomy school of the University of Lome (Table 2) .
Methods
25 g of dry soil and 0.25 g of compost were mixed and placed in 75 ml flasks at a humidity adjusted to about 2/3 of the field capacity 8 . Then, the flasks were placed in 500 ml sealed enclosures. Two vials of 20 ml were placed inside each chamber, one containing 10 ml of deionized water to saturate the atmosphere with water, and the other containing 10 ml of sodium hydroxide 1N solution, to fix the CO 2 released by the mineralization 9 . The whole is kept at room temperature (30 °C). All treatments were in three replicates.
At fixed time intervals, the chambers are opened to renew the oxygen while the bottles containing sodium hydroxide 1N solution were removed to be replaced by solution. The CO 2 released by the mineralization and captured by the sodium hydroxide 1N solution is precipitated by 5 ml 5% BaCl 2 . The amount of sodium hydroxide remaining in the solution is titrated with 0.1 N hydrochloric acid (HCl) in the presence of phenophthalein 6 . A control (white) is obtained by carrying out the experiment without adding soil in the corresponding container. The difference in the values observed between each of the treatments (soil-compost mixture) and the control (soil without compost) is considered as the amount of CO 2 coming from the compost.
The kinetics of carbon mineralization C-CO 2 (t) are adjusted according to the one-compartment model described by the relation 
Where: C 0 = fraction of mineralizable organic carbon. t = incubation time in a day. b = coefficient of mineralization rate of organic carbon per day.
RESULTS ANd dISCUSSION
Results
The cumulative CO 2 released during the incubation of soil-compost mixtures (100:1) in the laboratory for 75 days is shown on Fig.1 and the percentage of mineralized carbon from composts on Fig. 2 . Kinetics of mineralization during the incubation is adjusted according to the equation (E1). The parameters of these adjustments are shown in Table 3 and Table 4 . The correlation coefficients R² between the observed and adjusted values are between 0.947 and 0.998, thus attesting the quality of the adjustments. Figure 3 .
dISCUSSION
The mathematical description of the dynamics of soil carbon mineralization under controlled conditions is an essential tool for the characterization of soil organic matter and to understand the evolution of carbon in the soil. The carbon fraction of composts potentially mineralizable varies between 25 and 46% of TOC and depends on the composts. It means that 54 to 75% of the TOC, depending on the composts, are refractory to mineralization and can therefore be used to maintain the soil carbon stock for the improvement of its physical properties. Depending on the model of the study and the experimental conditions, after one year, 25.77% TOC of compost A 0 , 27.51% TOC of compost A 1 ; 44.67% TOC of compost B 0 ; 46.00% TOC of compost B 1 ; 31.57% TOC of the compost C 0 and 35.46% TOC of compost C 1 will be mineralized. However, soil texture, climatic conditions and the type of agriculture can influence the carbon mineralization of composts in the soil. The exponential adjustment parameters, in Table 4 , shows that composts B 0 and B 1 have between 45 and 46% TOC potentially mineralizable, followed by composts C 0 and C 1 (31 to 36% TOC), then composts A 0 and A 1 ( 25 to 28% TOC). It should be noted, like Javier 10 , that the fraction of potentially mineralizable carbon depends on composted waste. The alkaline nature of composts B 0 and B 1 would contribute to the high mineralization of their organic matter 11 . Alkaline amendments have been shown to increase the dissolved organic matter content of the soi [12, 13 and to stimulate the activity of soil microorganisms 14 , therefore accelerate the mineralization of organic matter. Composts without natural phosphate (A 0 , B 0 , C 0 ) are more stable than composts with natural phosphate (A 1 , B 1 , C 1 ). Composts with phosphate rock have a slightly higher mineralization rate than composts without phosphate rock. This can be explained by referring to Lompo's works 15 which showed that phosphate rock in the presence of nitrogen stimulates the activity of microorganism's biomass and therefore stimulates the degradation of organic matter.
The correlation between the fraction of potentially mineralizable carbon or labile carbon and the C/N ratio of the composts observed, confirms the C/N ratio is a characteristic of the stability of the organic matter 16 .
Composts A 0 , A 1 , B 0 and B 1 have mineralization rates close to 0.02 per day while those of C 0 and C 1 composts are barely approach 0.015 per day. This low level rate can probably be justified by the acidity of these composts (pH = 6.2 and 6.5) because the acidity reduces the mineralization of the organic matter 3, 17 . 
